Ethnobotanical interviews on the use of food plants were conducted with 90 informants from two villages in eastern Burkina Faso. A total of 25 plant species and one type of stock cube were included in a structured questionnaire regarding use, importance, reasons behind use, changes in use, and preferences, followed by a supplementary semi-structured questionnaire about reasons behind use, changes, and preferences. Most species were highly used and considered important. Adansonia digitata L., Bombax costatum Pellegr. & Vuillet, Parkia biglobosa (Jacq.) R.Br. ex G.Don, and Vitellaria paradoxa C.F.Gaertn. were particularly important and useful species. Tradition, taste, health, and the lack of other possibilities were main reasons for people using the plants. A decline in traditional food products and an emergence of new products were observed. Answers were strongly related to informants' home-village and project-contact. There seems to be an extensive interest in health aspects and, consequently, a potential for an increased use of healthy traditional products if people are better informed about their nutritive qualities.
act as famine foods in periods of hardship (Flyman 2006 , Humphry et al. 1993 . Famine foods are (1) species that bear fruit or leaves at the end of the dry season and the beginning of the rainy season, when stocks from the last harvest are low, and (2) species with "heavy" leaves, which can make a sauce that is filling enough to be sufficient without tô.
Many studies have documented different uses of wild plants (Mbayngone & Thiombiano 2011 , Ouédraogo et al. 2013 , Zerbo et al. 2011 , one important use being food, but few studies have considered the reasons behind the choice of food plants. A decline of many useful plant species caused by decreased abundance in the landscape and even disappearance of a number of species in certain areas has been described (Wezel & Lykke 2006) . This may affect the food habits of people. In this context, people's choices and perceptions of their eating habits are important in order to understand whether species declining or disappearing in the local area are replaced by nutritionally equal species and whether food security is main-
Introduction
Wild plants are traditionally eaten throughout West Africa, especially in rural areas. They are found in fallow areas and fields where trees deliberately are left growing and intercropping is common. A common dish is tô, a thick porridge from sorghum, millet, or maize, eaten with a vegetable sauce often including wild plants. Wild plants provide a nutritional contribution to an otherwise often monotonous diet , Millogo-Rasolodimby & Guinko 1996 , especially in places where the diet rarely includes meat, milk, or modern cultivated vegetables (Lykke et al. 2002 , Mertz et al. 2001 . Furthermore, wild plants may Published: 05 August 2015 tained. Quantitative interviews are one way of obtaining information about local knowledge, habits, use, and preferences (Alexiades 1996 , Lykke et al. 2004 .
Two villages, Silmiogou and Ningaré in eastern Burkina Faso, participated in a diary-study in 1996-97, where the importance of wild plants in the daily food-intake was documented (Lykke et al. 2002 , Mertz et al. 2001 . Several underused species were pointed out, as well as an increased use of manufactured products, with significant differences between villages. The present study builds on a series of structured and semi-structured interviews from the same two villages. The purpose is to look into local people's use of food species, reasons behind choice of food species, changes in food habits, and factors that might influence people's choice.
Study area
Burkina Faso is characterized by a seasonal tropical climate, with a rainy season from June to September and large inter-annual variations in rainfall. The study area, including the villages of Silmiogou and Ningaré, is situated in the Sudanian zone (Guinko 1984) . Silmiogou is slightly wealthier and more developed as several rural development projects have provided more assistance than in Ningaré (Hansen & Reenberg 1998 , Mertz & Reenberg 1999 . The nearest town, Tenkodogo, is about 15 km away ( Figure 1 ). The two major ethnic groups in both villages are the Mossi and Bissa, and most people understand Moré. People live and eat together in households of about 5-25 people. They cultivate a mixture of traditional crops such as sorghum and millet, cash crops such as ground nuts, cotton, and tobacco, and keep livestock.
Methods
Interviews were conducted on 25 food plants (10 trees, 3 shrubs, 11 herbs, 1 liana) and stock cubes (maggi) (in the following referred to as the 26 th "species"). These species were included in the previous diary study and were meant to represent a broad selection of trees, herbs, wild, and cultivated species. Although maggi is a manufactured product, it was included because it is used in every village throughout Burkina Faso, often as a substitute for soumbala, the traditional preparation of boiled and fermented seeds of Parkia biglobosa (Jacq.) R.Br. ex G.Don. The latter is an aromatic, tasty seasoning, rich in lipids, protein, and carbohydrates and is a good source of fat and calcium (Ntui et al. 2012) . Maggi is a nutritionally poorer food than soumbala, and a replacement leads to decline in local health. This study focuses primarily on wild species, but a few cultivated species have been included for comparison (Table  1) . Interviews were conducted with 47 informants from Silmiogou and 43 informants from Ningaré from October to November 2004 (Table 2) . In each village, 12 households were selected, and interviews were preferably made with two women and two men from each household. The selection of informants was made in collaboration with the village leader and family chiefs. Households from all parts of the village and adults of different ages were selected as informants in order to give as full a representation as possible. Households taking part in the study by Lykke et al. (2002) took part in the present study, and the questionnaire and the selection of species were based on this Each interview consisted of two parts. The first part was highly structured, including 26 species, focusing on use (not used, used a little, used a lot) and reasons behind use: tradition, taste, health, new product, and no other choice (not a reason, a minor reason, a main reason). Informants were asked of each species: "Would it be used more if it was more available/you had more money?" (no, a little, a lot), "Is it used more/less now than in former times?" (more, same, less), and "Relative to current use, do you prefer to use it more/less?" (more, same, less). The sequence of species varied from questionnaire to questionnaire in order to avoid systematically biased answers. Finally, informants were asked to point out the most appreciated species in general, in the dry season, and as famine foods, among those included in the structured questionnaire. Three extra species (Balanites aegyptica (L.) Delile, Celosia argentea L., and Cryptolepis sanguinolenta (Lindl.) Schltr.) were included in the question about famine foods.
The second part of the interview was semi-structured and covered questions about changes in food habits and people's preferences. Informants were asked to mention the most important reasons when choosing plants to eat and about the reasons for not always eating their most preferred food. Finally informants were asked "why?" every time a species was reported as not used and were thereafter asked to mention reasons for using each of the 26 species. These answers were categorized by identifying and counting similar answers, also including information given during informal discussions with the villagers, interpreters, and other local people alongside interviews.
Personal characteristics concerning village, age, gender, ethnic group, religion, collection frequency of wild food species, and view on importance of the forest as a food source were recorded for each informant. Different parameters of outward contact (contact with cities, other villages, other countries or projects) and relative wealth (ownership of land, animals, plough, cart, moped, and ability to invite guest labor) were also included.
In order to investigate whether personal characteristics were influencing answers, we performed G 2 tests (α-level = 0.01) for each of the 26 species individually. Six variables (use and the five reasons for use) were tested against twelve personal characteristics (Table 2 ) (e.g., does age influence informants' use of P. biglobosa). The variable "age" was collapsed into two groups (young, old), separating informants by the median 45 years. Estimations of wealth were collapsed into three groups (low, medium, high).
Since a few species were unknown to some informants, their answers were coded as "not used" and "not a reason" for the relevant questions. Boscia senegalensis Lam., Commelina sp., and Leptadenia hastata Vatke were unknown to 20, 3, and 5 informants, respectively. Answers Many informants wanted to use more of certain species if the species were easier to get or they had more money, most notably for P. biglobosa. On the contrary, most informants would not use more of Commelina sp. and L. hastata. Concerning change in use over time, the answers varied a lot among informants; Allium cepa, H. sabdariffa, L. esculentum, and maggi were often said to be used more, Figure 2 . Informant responses per species for use, importance, access, change in access, if the species would be used more if it were more available/if informants had more money, changed use, and preferences for use as reported by villagers from Silmiogou and Ningaré, Boulgou Province, Burkina Faso. The x-axis shows the number of informants from 0 to 90. Shorter bars indicate that the species was unknown to some informants. Red, yellow, and green bars correspond to the following categories: Use = not used, used a little, used a lot; Importance = not, a little, very important; Access = easy, medium, difficult to access; Changed access = easier, same, harder to access; Use more (if it were more available/ if informants had more money) = no, a little, a lot; Changed use and preference = less, same, more.
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Reasons for using a given species were consistent among most respondents (Figure 3) . Tradition, taste, and health were considered by the majority of informants to be a main reason for using most species. Hibiscus sabdariffa and maggi were exceptions, as many informants did not find tradition to be a reason for use. Hibiscus sabdariffa and maggi stood out with more than half of the informants stating product novelty as a reason for use. Informants rarely used a species simply because they had no other choice: 48 informants did not report "no other choice" as a reason for using any of the species.
During semi-structured interviews, health, tradition, taste, and lack of other possibilities were most important when informants were asked about reasons for food choice in general terms. People preferred to eat plants that could give them strength and well-being. Likewise, health was often mentioned when asked about reasons for using single species, e.g., A. digitata. Accessibility was another important reason for using single species. In general, informants consumed species which were accessible (e.g., A. cepa, L. microcarpa, and maggi) whereas scarcity could lead to abandonment of food practices. For example, C. sesamoides was considered hard to find. When asked about the reasons for not eating their most preferred food, many informants mentioned the lack of other possibilities and poverty. This reason was particularly dominant in Ningaré. When informants were asked about reasons for not using a species, some mentioned that it was not their tradition (e.g., L. hastata). Nearly a third of the informants said that some wild species were not used, although they were accessible, because it was not the tradition to eat them and they did not like them.
There was a general perception of an ongoing change in food habits towards a decline in the use of traditional food plants and an emergence of new products. Informants preferred, on one hand, to keep using their traditional products while on the other they preferred to increase the use of new ones. People stressed the importance of access to enough food products to be able to vary the food in order to stay healthy. Comparing modern and traditional products in general based on information from the semi-structured interview, the majority held that modern products, such as tomatoes and salad, were better nutritionally. In contrast, some informants found that their nutrition is worse now due to the inclusion of more new products. Most people found taste to be improved due to more 
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Adansonia digitata L. 0 9 0 0 9 0 0 9 0 0 9 0 0 9 0 new products. The majority of informants said they were concerned about the decline in traditional food plants, mainly because this might lead to hunger, as traditional food plants are their basic food and it is difficult to find alternative products. Paradoxically, when asked about the future, nearly half of the informants expected food habits to change for the better. Regarding preferences in general, several informants mentioned that they would like to have more food and, specifically, more products like rice, maize, and spaghetti, while they would prefer to use less B. senegalensis, Commelina sp., H. cannabinus, I. eriocarpa, and Sorghum bicolor (L.) Moench. Finally, all informants said they preferred to have many species, not only to use for eating but also to use in general.
For species reported to be "used a lot" and for which "taste" was given as the primary reason for use, certain personal characteristics of the informants were found to be significantly associated with the responses. There were significant differences between the two villages concerning the use of 11 species and concerning taste for 5 species (G 2 , p < 0.01) (Table 3A) . People in Silmiogou gave taste as a reason for use more often that people in Ningaré. People in Silmiogou answered "used a lot" more often for 11 spe- Table 3 . Responses from Silmiogou and Ningaré villagers, Boulgou Province, Burkina Faso, regarding plant use, taste, and value relative to circumstances. (A) Differences among informant groups on use of plant species and on taste as a reason for choosing a species. F = view on the importance of forest; P = project-contact; V = village. Only significant variables (α < 0.01) are shown. (B) The number of times a species was mentioned as most appreciated in general, in the dry season, and as famine food.
1 The three species Balanites aegyptica (L.) Delile, Celosia argentea L., and Cryptolepis sanguinolenta (Lindl.) Schltr. were only included in the question about famine foods and not the rest of the questionnaire.
2 Only the leaves of Vitex doniana Sweet are famine food. cies. Similarly, informants with project-contact answered "used a lot" more often for 12 species and stated taste as a reason for use more often for 16 species when compared to informants without project-contact (G 2 , p < 0.01). Five species (D. mespiliformis, L. microcarpa, L. hastata, T. indica, and Z. mauritiana) were used significantly more by people stating that the forest had large importance (G 2 , p < 0.01). The remaining personal characteristics (e.g., ethnic group, age, and religion) were not statistically significant in explaining people's uses and preferences of the studied species.
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When asked to point out the most appreciated species, A. digitata, B. costatum, and Corchorus sp. were mentioned most often, both in general and when asked specifically concerning uses in the dry season. The least appreciated species were B. senegalensis, Commelina sp., I. eriocarpa, and L. hastata. In contrast, B. aegyptiaca, C. sanguinolenta, and H. cannabinus were by far the most frequently mentioned as important famine foods, followed by C. argentea and I. eriocarpa (Table 3B) .
Discussion
Species use
The informants reported high use of most of the investigated species, which is in accordance with earlier findings from the study area (Kristensen & Balslev 2003; Lykke et al. 2004; Smith et al. 1996; Wezel & Lykke 2006) . Differences in use were related to three characteristics: informant's village, project-contact, and view on importance of the forest as a food source. The remaining nine personal characteristics (Table 2) were not important in explaining people's uses and preferences. Other studies have also found differences in use between villages to be more significant than, for example, between age and gender groups (Kristensen & Lykke 2003) . The similarity in answers from the structured questionnaire between, for example, men and women, young and old, different ethnic groups, and religions can be understood by the fact that people eat and live together in large, mixed households. Therefore, they know and use more or less the same species. Other interview studies have shown gender and age differences, with men being more knowledgeable than women (Kristensen & Balslev 2003) , women being more knowledgeable than men (Guissou et al. 2008) , differing views between men and women (Wezel & Haigis 2000) , and old people being more knowledgeable than young people (Guissou et al. 2008) .
In general, according to the semi-structured part of the interview, people from the more developed village, Silmiogou, and people with project-contact used more of both traditional and modern products, although projects were unrelated to food species. Based on the results of a similar study in Tanzania (Weinberger & Swai 2006) , the villagers of Ningaré, who have less contact with the outside world and are relatively poorer, were expected to use wild resources more than the residents of Silmiogou, but this was not the case. One explanation might be that the greater use of wild plants in Silmiogou is related to people having learned about the value of local food through projects and through other contacts with the outside world. This supports the conclusions by Okafor (1999) about the importance of training and information sharing for increasing the use of wild food plants in rural communities. People who stated from the beginning that they find the forest important as a food source also used more wild plants. This is reflected in a significantly higher use of several wild and fruit-bearing species, e.g., D. mespiliformis, T. indica, and Z. mauritiana.
Among the 26 species included, A. digitata, B. costatum, Corchorus sp., H. cannabinus, and P. biglobosa seem to be particularly important as food. Adansonia digitata, B. costatum, and P. biglobosa were previously identified as key species in southern Burkina Faso (Kristensen & Lykke 2003) .
The less appreciated species, often regarded as connected to an old fashioned rural lifestyle, are predominantly small spontaneous herbs, e.g., C. sesamoides, Commelina sp., and I. eriocarpa, but also include two perennials, B. senegalensis and L. hastata. Even though they are less appreciated, these species still have importance as famine foods and medicine. During food shortages, B. senegalensis, B. aegyptiaca, and L. hastata are priority species in the Sudanian zone of Burkina Faso, e.g., used for vegetable sauce. Most people state that there are no unused wild species since each species has its season, and several are used during famine where people rely on a pool of wild species chosen mainly for their availability (Dei 1988 , Thiombiano et al. 2012 .
Reasons for using food plants
Tradition seems to be important when people choose which plants to eat, both regarding single species and food habits in general. Taste was also important, both as a reason for use and as a reason for avoiding certain species. Similar to the pattern for use, it was the informants from Silmiogou and informants with project-contact who more often stated taste as a reason. It could be that a combination of project-contact and a larger variety of food products in Silmiogou (Lykke et al. 2002) relate to increased consciousness about taste in general.
Considerations about health were an important aspect in the selection of food species, which seems justified in a vulnerable area with limited access to medical assistance. That a product was new was not a dominant reason for using it when asked specifically (i.e., H. sabdariffa and maggi and to a lesser degree A. cepa). This is somehow contradicted by the general wish for increased use of new products, but presumably people prefer to use more new products because they find them healthy, they like the taste, and they prefer to improve food security and have variety.
Most of the informants claimed that "no other choice" was not a reason for using a species. "No other choice" can be understood in several ways. When asked specifically for each species in the structured part of the interview, lack of choice was rarely cited. The semi-structured interviews gave additional insight into whether the informant likes the plant or not and whether they find it exchangeable. Some of the less appreciated species, like C. sesamoides and Commelina sp., are used less now, presumably reflecting conscious choices. On the other hand, the lack of other possibilities was very important when speaking to people in general.
Change in food habits
Food habits have changed in people's lifetime; this appeared both when informants were asked about single species and about changes in general. There were some contradictions in people's explanations. On one hand, many informants were concerned about a decline in the use of traditional foods, whereas on the other, people approved of the arrival of new products, were optimistic about the future, and generally found the species easy to get when asked specifically about each species. Regarding changes in vegetation status, a decline in vegetation cover is reported elsewhere from the same area (Lykke et al. 2004) and is also reflected in answers from the structured interviews: the species reported to be harder to obtain are predominantly local trees, while the species perceived as easier to obtain are the newly introduced ones. In light of the importance of wild foods, the decrease in forest cover will reduce the food source considerably, both in daily life and in periods of hunger. People were concerned about this aspect in relation to their health and to food security, although many people expressed optimism, hoping that more new species will be readily available on the local markets in the future, thus providing nutritious alternatives as well as a more varied food base. Even though health is an important criterion for selecting food plants, people do not have information about the nutrition of the available food plants. For instance, people are not aware that many of the introduced products have lower nutritional value than the traditional ones (e.g., P. biglobosa) (Campell-Platt 1980 , Glew et al. 1997 , Ogoye-Ndegwa & Aagaard-Hansen 2003 , and the local belief that traditional products have inferior nutritive value contradicts much literature (Freiberger et al. 1998; Sena et al. 1998 , Smith et al. 1996 .
In conclusion, this study showed high importance of local species with people choosing their food plants mainly for health. There seems to be a considerable local interest in both health aspects and food security, and thereby a potential for an increased use of a variety of healthy traditional products, especially if people are better informed about the nutritive qualities of food plants and a sustainable use of resources.
